Characterization of perfusion system
To characterize the perfusion system, two perfusion media were used. One syringe (syringe A) contained 10 mL BSS supplemented with 20 mM tricine, 3 mM glucose, and 0.1% (w/v) BSA. The other syringe (syringe B) contained 10 mL BSS supplemented with 20 mM tricine, 13 mM glucose, 100 nM fluorescein, and 0.1% BSA.
Two 60 mL syringes were used to hold these solutions during the experiments to minimize changes in hydrodynamic pressure of the solutions during the course of the experiment.
The perfusion system was characterized in two steps: 1) measurement of flow rate; 2) calibrating the ratio of the fluids entering the perfusion mixing channel at different heights above the microfluidic device. These heights are given as "axis number" which is an arbitrary scale of the differences in the heights of the two syringes.
The measurement of the flow rate was determined using the same method described in our previous report. 1 Briefly, the PMT detection point was placed at the end of the perfusion mixing channel, just prior to the islet chamber. The linear flow rate was found by taking the distance from the flow splitting junction (shown by the red square in Figure 1 ) and dividing by the time required for a 10% increase in the PMT voltage when syringe B was increased to a set height above syringe A. The volumetric flow rate was then calculated using channel dimensions found from profilometer readings of the channels prior to thermal bonding.
After fixing the flow rate, the ratio of the fluids entering the perfusion mixing channel at different syringe heights was calculated. We did this in a similar manner as described previously.
1,2
In brief, the percentage of fluorescein that entered the perfusion mixing channel was calculated for particular axis numbers ( Figures S-1 ).
Because of the pulley system, the change of the relative heights of the two syringes only changed the flow rate ratios of the two perfusion solutions, but the total flow rate in the perfusion mixing channel remained constant.
In more detail, we found two axis numbers where the flow from syringe B was the only flow that was delivered to the perfusion mixing channel. An image of the flowsplitting junction for one of these heights is shown in Figure S 
